INTRODUCTION N-[(Trimethylamineboryl)-
MATERIALS AND METHODS

Chemistry
All chemicals were used as received from the manufacturer. Solvents were distilled prior to use. (IR) analyses. IR spectra were obtained as KBr disks or as nujol mulls using sodium chloride plates. A Varian 300 MHz NMR spectrometer was used to generate 1H-NMR spectra. Chemical shifts are relative to the external standard tetramethylsilane (i 0). A Thomas-Hoover capillary melting point apparatus was used to determine melting points, which were uncorrected. Elemental analyses were performed by M-H-W Laboratories (Phoenix, AZ). Silica gel 60F 254 plates (silica gel on aluminum, Aldrich Chemical Company) were used for thin layer chromatography. Synthesis of Sodium N-[(trimethylamineboryl)-carbonyl]-L-phenylalanine (2): N-[(Trimethylamineboryl)-carbonyl]-L-phenylalanine methyl ester 1 (1 g, 3.59 mmol) was suspended in 50 ml distilled water to which 3.6 ml of an 0.986 M aqueous NaOH solution (0.14 g, 3.59 mmol) was slowly added while stirring. After 15 minutes, the reaction appeared to be complete by TLC analysis although small amounts of an insoluble white solid are present. The white solid was removed by vacuum filtration and solvent was removed under reduced pressure leaving a white hygroscopic solid. The white hygroscopic solid was further purified by silica gel column chromatography using one void volume of ethyl acetate, followed by ethyl acetate acetonitrile (1:1) until completed. Combined (107) were harvested and then centrifuged at 600 g X 10 min in PBS. They were later washed and suspended in ml of PBS. Lysis buffer (0.5 ml; 0.5 M NaOH, 0.02 M EDTA, 0.01% Triton X-100 and 2.5% sucrose) was layered onto a 5-20% alkaline-sucrose gradient (5 ml; 0.3 M NaOH, 0.7 KC1 and 0.01 M EDTA); this was followed by 0.2 ml of the cell preparation. After the gradient was incubated for 2.5 hr at room temperature, it was centrifuged at 12,000 RPM at 20C for 60 min (Beckman rotor SW60). Fractions (0.2 ml) were collected from the bottom of the gradient, neutralized with 0.2 ml of 0.3 N HC1, and measured for radioactivity. RESULTS AND DISCUSSION Chemistry The sodium salt 2 was quickly formed in the presence of sodium hydroxide. The production of side products was noted which contributed to the lower than expected yield. The copper (II) complex was successfully synthesized using IR-120 cation exchange resin charged with the desired cation. Ion exchange proceeded by elution of a solution of the sodium salt 2 through a column of ion exchange resin. The structures and purity of the compound were confirmed and elemental analysis, melting points, and both 1H-NMR and infrared spectroscopy are reported. Attempts to form complexes by mixing methanolic solutions of carboxyborane sodium salts with methanolic solutions of metal chloride salts were unsuccessful. The synthesis of sodium N-[(trimethylamine-boryl)}-L-phenylalanine using sodium hydroxide provided an adequate yield of 47.4%; however, the appearance of additional reaction products was apparent by TLC. It is possible that the reaction conditions in the presence of sodium hydroxide may be caustic. After the initial reaction, only a slight amount of starting material and a large proportion of product were visible by TLC. Column chromatography proved a greater problem in that two impurities with similar Rf values with respect to the desired product were apparent in the related fractions. It was not possible to remove these impurities by silica gel column Vol. 5, No. 1, 1998 The Synthesis and Antitumor Activity of the Sodium Salt and Copper (II) 
chromatography as more of these impurities were generated with subsequent elutions. The formation of impurities during silica gel chromatography was possibly due to the acidity of the stationary phase which may facilitate protonation and rearrangement of the carboxyborane to boric acid as described by Sood, et al. 36, or hydrolysis of the amide and/or ester linkages in the dipeptide. Initial attempts to synthesize metal complexes of carboxyborane adducts followed the method of Norwood et al. 37, 38 in which the methanolic solution of sodium salts were added to methanolic solutions of metal chlorides. When applied to the study, a mixture of impurities were present at each stage of Norwood's procedure and purification was not possible. However, the use of IR-120 cation exchange resin provided a more successful means to synthesis tetrakis-la-{N- 
